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Abstract 
a transient power quality detective platform which includes the disturbance signal’s generator and detector is 
designed based on virtual instrument technology. The platform is developed under LabVIEW environment. It’s 
generator can give the transient disturbance signals according to the standard EIEE1159-1995, such as voltage swells, 
voltage sags, voltage fluctuation and transient oscillation. The detector uses Hilbert phase-shifting Transform method 
to realize the real-time detection to the disturbance signals from the generator. The test example shows that the 
platform for transient disturbance detection is visual and convenient, and the phase-shifting method is effective for 
transient power quality disturbance signal’s detection. 
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1.Introduction 
Power energy, as the efficient and clean energy, plays a more and more important role in the industry, 
agriculture and daily life in the form of special commodity[1]. Power energy also emphasizes the qualities 
as like as other commodities. High quality power energy can ensure the power grid and power 
equipment’s safe and economic operation. It has also important significance in improving the product 
quality and guaranteeing the residents’ normal life. With the wide application of power electronic 
equipment in the power system, the transient power quality disturbances have become a research focus in 
the many fields[2]. 
Signal generator is the important equipment in the science experiments, and it is widely used in the 
field of power quality. Because of the difficulty of capturing transient signals, the signal generator which 
is able to simulate the actual signal source is needed during teaching and researching. Traditional signal 
generator can not meet this requirement. Secondly, in order to verify the hardware equipment, the signal 
generator is also needed. But traditional signal generator can produce several kinds of conventional 
general waveforms, and it has disadvantages of large volume、inflexible interface、closed system、fixed 
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function and expensive price. This article produces a kind of new signal generator based on LabVIEW[3,4]. 
By using the instrument, it is easier and faster to produce and display the desired signal waveforms, which 
provides a short cut for science learning and technology developing[5]. 
It is the essential premise and basis for transient power quality disturbances’monitoring and 
management to detect and locate the transient power quality disturbances. In this paper, a new fast and 
simple processing method based on Hilbert phase-shifting transform is used to disturbance detection. 
Since the theory of Hilbert phase-shifting transform is very simple, it can be calculated very fast. The 
Hilbert phase-shifting transform is related to the actual data by a 90o phase shift, sines become cosines 
and vice versa. The attributes are useful in electrical signals analysis. The fundamental wave signal can be 
deleted and disturbance signal be reserved. Experiments show the method is an effective method of 
disturbance detection. 
2.Principle of detection 
2.1.Theory of Hilbert phase-shifting transform 
The Hilbert transform can be thought as the convolution of u(t) with the function h(t) = 1/(π t): 
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Where H[x(t)] and xh(t)are the Hilbert transforms in the time domain. 
According to mathematical reason, it is confirmed: H[x(t)] has the effect of shifting the phase of the 
negative frequency components by +90° (π/2 radians) and the phase of the positive frequency components 
by −90°. And H[x(t)] has the effect of restoring the positive frequency components while shifting the 
negative frequency ones an additional +90°, resulting in their negation[6]. 
2.2.Hilbert Phase-shifting Detection 
The detection method is based on Hilbert phase-shifting transform that is related to the actual data by 
a 90o phase shift, named as Hilbert Phase-shifting Detection.  
The ideal waveform of power system is: 
   y(t)=Asin(2πf0t+φ0)]=Asin(ω0t+φ0)                        (2) 
A is the amplitude, ω0=2πf0, f0 is the line frequency of power system, 50Hz or 60Hz. φ0 is the initial 
phase angle. 
In an ideal waveform: 
y2(t)+y2(t-T/4) 
=[Asin(ω0t+φ0)]2+[Asin(ω0(t-T/4)+φ0)]2=A2                                     (3) 
Define the output of detection is g(t): 
g(t)=u2(t)+u2 (t-T/4)-A2                                (4) 
Obviously, for the input signal of ideal waveform, the output of detection g(t) is 0. When the input 
signal includes the disturbance signals, the output of detection g(t) is not 0 obviously. For different types 
of disturbance, the outputs of detection correspond with different characteristics. By this way, the 
disturbance signals can be detected. 
The disturbance signal denoted as u(t), the input signal is: 
y2(t)=Asin(ω0t+φ0)+u(t)                             (5) 
Shift the phase of x(t) by 90o based on Hilbert transform, getting y2(t): 
y2(t)=u(t-T/4)=Asin(ω0t+φ0-90°)+u(t-90°)                    (6) 
The detection output g(t) is: 
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g(t)=2Asin(ω0+φ0)·u(t)+2Acos(ω0t+φ0)·u(t-90°) 
+u2(t)+u2(t-90°)                               (7) 
In the former formula, sin(ω0t) and cos(ω0t) is known, then, the formula can expressed as: 
g(t)=£(u(t)）                        (8) 
g(t) is the function about u(t). For different u(t), g(t) is different. The characters of u(t) can be 
extracted from g(t), such as the times of disturbance happened, and so on[7]. 
3.Transition Power Quality 
In the electrical power system, the electrical energy quality mainly divides into the stable state and the 
transition condition. Transient power quality mainly consists of short-time voltage change and a variety of 
transient phenomena. And transient power quality includes voltage interruptions, voltage sags, voltage 
fluctuation and transient oscillation, etc[8]. 
This paper provides a detailed description of the design of a kind of transient power quality signal 
generator and detector platform based on LabVIEW. This instrument has a friendly interface, powerful 
function and easy operation. The results of simulated experiments indicate that this virtual signal 
generator can generate all disturbances which include voltage swells, voltage sags, transient harmonics, 
and transient oscillation[9,10]. In this platform, frequency and amplitude can be changed according to the 
application requirement. Thus it can possibly meet the various measuring requirements in different 
situations. Assuming that normal signal amplitude is 1V ant the frequency of sine wave is 50Hz, a variety 
of transient disturbance signal models are constructed. Based on the platform, the following simulation 
diagrams can be gotten. The horizontal axis represents time whose unit is second, and vertical axis 
represents voltage amplitude whose unit is volt. 
3.1.Voltage sags signal generator and detection  
According EIEE1159-1995 standard, Voltage sags is one of the transient voltage quality problems. It 
is that the voltage or current reduced to between 0.1pu and 0.9pu, and the duration of time is 0.5 to 30 
cycles[11] (Fig. 1). 
By applying Hilbert-shifting detection, the original signal envelope can be extracted. This envelope 
has reflected the begin and end time of the transition disturbance, and reflected change tendency. In the 
LabVIEW environment, voltage sags disturbance waveform which start time is 0.1s and end time is 0.18s 
can be gotten. Disturbance lasts four cycles. Amplitude of voltage sags is 0.6V (Fig. 2). 
 
Fig1: Voltage sags generator 
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Fig 2: voltage sags signal generator and detection 
 
3.2.Voltage swell signal generator and detection 
Voltage swell is similar to voltage sag. As shown in Figure 3, the beginning time is 0.1s, and ending 
time is 0.18s. Amplitude of voltage swell is 1.6V. 
The detection method based on Hilbert Phase-shifting Detection can detect the beginning and ending 
time correctly. 
3.3.Voltage fluctuation signal generator and detection  
As shown in the Figure 4, fluctuation amplitude is 0.1V, and the relative coefficient frequency is 0.5. 
The detection method based on Hilbert Phase-shifting can detect the beginning and ending time of 
frequency variation correctly. 
 3.4.Oscillation signal generator and detection 
Oscillation is a high frequency attenuation signal. The catastrophe points can be detected correctly by 
the method also (Fig 5). 
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Fig 3: voltage swells signal generator and detection 
 
Fig 4: Voltage fluctuation signal generator and detection 
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Fig 5: Voltage oscillating signal generator and detection 
4.Conclusion 
This paper provides a transient power quality signal generator and detection platform. Based on 
Hilbert phase shifting transform, the two function blocks can be worked together, or can be used 
independently. By adjusting the signal frequency and amplitude, the output of signal generator can be set 
easily. Via data acquisition device, the output of signal generator is connected to the controlled equipment 
based on the individual applications. Based on Hilbert Phase-shifting disturbance detection platform, 
disturbance detection and the actual signal can be connected directly to Data Acquisition. By this way, the 
power disturbance can be detected without any delay. 
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